Solubilization of menthol by platycodin D in aqueous solution: an integrated study of classical experiments and dissipative particle dynamics simulation.
Menthol (M) and platycodin D (PD) are the main active ingredients in Mentha haplocalyx and Platycodon grandiflorum A. DC., respectively. They are commonly used in combination in traditional Chinese medicine. In this study, laboratory experiments and computer simulations were used to investigate the solubilization of M by PD, which was believed to be one of the main causes of the synergistic effect of M. haplocalyx and P. grandiflorum A. DC. Results showed that both the method by which M was added and the concentration of PD had significant effects on the solubilization efficiency of M, and these influences were closely associated with each other. Temperature, an important environmental condition, was also found to have a significant effect on the solubilization effect of PD. These findings not only clarify the molecular basis of the solubilization effect, including amount solubilized at the macroscale and the structures of the micelles, and the drug loading mechanisms and processing at the mesoscale. This work may provide some guidance for the further development of saponins and fundamental research in the drug delivery system.